Cavitation is a common phenomenon in many valves used in water hydraulic systems as well as in oil hydraulic systems. In this paper, the cavitation phenomenon in water hydraulic poppet valve is fundamentally investigated experimentally with a half cut test model. The cavitation appearance processes, the boundary of inception, the effects of cavitation on the characteristics of flow rate and pressuredistributions are investigated. The results are discussed in comparison with the results of the similar tests with oil hydraulic valve in the former study.
Introduction
In recent years water hydraulic systems have attracted attention because of their environmental friendliness. They have advantages besides the environmental friendliness ; non-flammable, low cost and easy availability of pressure medium etc.1). The amount of applications realized by the water hydraulics has increased in food processing industries, etc., and the trend seems to be upwards2). However, there are still problems to be solved for the water hydraulic systems so that they could be used commonly in industries. One of the important problems is to get components with longer lifetime.
Cavitation is one of the major cause of the life shortening of water hydraulic components as well as the less lubricant ability and corrosive properties of water3).
Cavitation generally causes undesirable problems in fluid power systems and components, for example; efficiency reduction, increase of vibrations and noise, unexpected change in the characteristics of flow rate and flow force, and erosion of the components in the most violent case. Erosion due to impingement of cavitating water jet has been studied actively4). There have been many studies on cavitation in hydraulic valves up to now, but many of them are with oil hydraulic valves because oil hydraulics has been major in the fluid power systems during this decade.
Many experiences gained in the works with oil hydraulics are valuable and some of them may be applicable for water hydraulics. However, it should be known that there are significant differences in the property of oil and water5). The vapor pressure of water is considerably higher than that of oil, the viscosity is pretty lower and the density is higher than oil Therefore, the situation of cavitation occurrence and its effects on valve performances are not always equal between the cases of water and oil hydraulic valves. It is very important to reveal fundamentally the cavitation phenomenon in water hydraulic valves and consider the differences between the cases of water and oil hydraulic valves.
In this paper, the cavitation phenomenon in water hydraulic poppet valve is fundamentally investigated experimentally with a half cut test model produced in the same shape and same size as the test apparatus which was used in the former study with oil hydraulic valves6).
The cavitation appearance processes, boundary of cavitation inception, the effects of cavitation on the characteristics of flow rate and pressure distributions are in- As shown in Fig. 13 , the pressure inside the orifice dose
The pressure, however, becomes almost P2 just behind the entrance of the orifice and slightly lower than P2 inside the orifice. Therefore, it is considered that the flow rate will be defined actually at the entrance of the orifice of d2 (= 13. 7 mm) diameter. If it is calculated using the diameter d2 instead of d1, for example, the value of C versa Therefore, the detail quantitative discussion about this point will have to wait for the more accurate measurements. there were large differences quantitatively in discharge coefficients, pressure distributions and boundary of inception of cavitation. Especially in the case of converging flow, the differences were clearer.
All the differences revealed here between the cases of water and oil hydraulic valves are considered to be mainly due to the less viscosity and higher density of water, which make the flow velocity higher, the separation of streamlines from the seat surface severer and the momentum of flow larger.
As this valve has a chamfer on the seat, it is relatively sensitive with the change in viscosity of fluid. The large differences revealed here are also due to the valve shape. It is considered that the differences will be smaller when the sharp edged seat valve is used.
